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(54) O/W TYPE EMULSION CONTAINING HIGHLY UNSATURATED FATTY ACID AND 
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(57)Abstract: 

PURPOSE: To obtain O/W type emulsion suppressed in oxidation of a highly unsaturated fatty 
acid over an extremely long time. 

CONSTITUTION: In an O/W type emulsion containing an oil component consisting of a highly 
unsaturated fatty acid or its derivative as a dispersing phase, this O/W type emulsion contains 
a water-soluble antioxidant in water as a dispersing medium and further as necessary, contains 
lipophilic antioxidant also in the oil component. This method for preventing oxidation of the 
highly unsaturated fatty is carried out using its O/W type emulsion. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The higher unsaturated fatty acid content O/W emulsion which comes to contain an 
anti-oxidant in underwater [ as a dispersion medium ] in the O/W emulsion which uses the oil 
component containing a higher unsaturated fatty acid or its derivative as a dispersed phase. 
[Claim 2] The higher unsaturated fatty acid content O/W emulsion according to claim 1 which 
comes to contain an anti-oxidant also in the oil component containing a higher unsaturated fatty 
acid or its derivative while containing an anti-oxidant in underwater [ as a dispersion medium ]. 
[Claim 3] The higher unsaturated fatty acid content O/W emulsion according to claim 1 or 2 
whose higher unsaturated fatty acid is eicosapentaenoic acid, docosa-hexaenoic acid, or alpha- 
linolenic acid. 

[Claim 4] The higher unsaturated fatty acid content O/W emulsion according to claim 1 or 2 with 
which a higher unsaturated fatty acid is chosen from eicosapentaenoic acid, docosa-hexaenoic 
acid, or alpha-linolenic acid. 

[Claim 5] The higher unsaturated fatty acid content O/W emulsion according to claim 1 to 4 
which is a water-soluble anti-oxidant with which the anti-oxidant contained underwater is 
chosen from an ascorbic acid, erythorbic acid, or those salts. 

[Claim 6] The higher unsaturated fatty acid content O/W emulsion according to claim 2 to 5 
which is an oil solubility anti-oxidant with which the anti-oxidant contained in an oil component 
is chosen from vitamin E, a vitamin-E derivative, vitamin-C ester, sesame oil, or cotton seed oil. 
[Claim 7] The antioxidizing approach of the higher unsaturated fatty acid content O/W mold 
emulsion characterized by making underwater [ as a dispersion medium ] contain an anti-oxidant 
in the O/W emulsion which uses the oil component containing a higher unsaturated fatty acid or 
its derivative as a dispersed phase. 

[Claim 8] The antioxidizing approach according to claim 7 characterized by making an anti- 
oxidant contain also in the oil component containing a higher unsaturated fatty acid or its 
derivative higher unsaturated fatty acid while making underwater [ as a dispersant ] contain an 
anti-oxidant. 

[Claim 9] The claim 7 publication whose higher unsaturated fatty acid is eicosapentaenoic acid, 
docosa-hexaenoic acid, or alpha-linolenic acid, or the antioxidizing approach according to claim 
8. 

[Claim 10] The claim 7 publication as which a higher unsaturated fatty acid is chosen from 
eicosapentaenoic acid, docosa-hexaenoic acid, or alpha-linolenic acid, or the antioxidizing 
approach according to claim 8. 

[Claim 1 1] The antioxidizing approach according to claim 7 to 10 which is the water-soluble anti- 
oxidant with which the anti-oxidant contained underwater is chosen from an ascorbic acid, 
erythorbic acid, or those salts. 

[Claim 12] The antioxidizing approach according to claim 8 to 11 which is the oil solubility anti- 
oxidant with which the anti-oxidant contained in an oil component is chosen from vitamin E, a 
vitamin-E derivative, vitamin-C ester, sesame oil, or cotton seed oil. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the O/W emulsion containing the suitable higher 
unsaturated fatty acid for a health drink, physic, etc., and its antioxidizing approach. Furthermore, 
it is related with the O/W emulsion which comes to contain a higher unsaturated fatty acid and 
its antioxidizing approaches, such as a detailed health drink or eicosapentaenoic acid (EPA) 
useful as drugs, docosa-hexaenoic acid (DHA), and alpha-linolenic acid. 
[0002] 

[Description of the Prior Art] It is known that a higher unsaturated fatty acid has the operation 
which was excellent in some. The eicosapentaenoic acid which is one sort of a higher 
unsaturated fatty acid especially (EPA), Docosa-hexaenoic acid (DHA) and alpha-linolenic acid 
Prevention of hypertension, Prevention of arteriosclerosis, platelet aggregation depressant action 
(JP,60-34947,A), A cholesterol fall operation (JP,60-1 15522,A), a neutral fat acid fall operation, 
Prevention (JP,60-49097,A) of cerebral infarction, prevention of myocardial infarction, a cerebral 
function improvement operation, improvement in machine learning, improvement in mneme, 
prevention of dementia, and a therapy (JP,2~49723,A — ) It is reported that it has the 
effectiveness covering varieties, such as JP,3-58926,A, an antiallergic operation (JP,2- 
29081 2,A), and an osteoporosis therapy (JP,4-253908,A). On the other hand, these higher 
unsaturated fatty acids tend [ very ] to oxidize, and having left it underwater also oxidizes easily 
among air. If these higher unsaturated fatty acids oxidize, it will come to present an unpleasant 
smell and the unpleasant taste, and when oxidation progresses further, active aldehyde like a 
malondialdehyde harmful to the body etc. is made to generate. These aldehydes etc. react with a 
connective tissue and cause the physiological failure of the so-called ceroid 
RIBOFUSUCHINOSU. Therefore, various means are tried by antioxidizing of these higher 
unsaturated fatty acids. For example, as easiest approach, the approach inert gas permutes the 
air of the DETTO tooth-space section of a well-closed container, and the approach of enclosing 
with a well-closed container with a deoxidant are mentioned. However, it was impossible for 
oxidation to start at the same time it opens a container by these approaches, and to have saved 
over a long period of time at stability. Then, the approach of adding antioxidants, such as ** 
tocopherol. ** How to carry out inclusion by inclusion agents, such as cyclodextrin, (JP,58- 
13541 A a 60-34156 official report, JP.4-1 78348.A). ** The device of the approach (JP.59- 
17949 A a 60-49097 official report, 61-126016 official report) of encapsulating by coats, such as 
gelatin, etc. is also made. However, although known with the sufficient approach of ** itself, the 
clathrates which used cyclodextrin as an inclusion agent about the approach which does not add 
this directly in an oil, and cannot apply to water solutions, such as a drink, and carries out 
inclusion using the inclusion agent of ** was powdered, and was not what can be taken in freely 
like the capsule of **. Then, it considered as a means to take in EPA, DHA, alpha-linolenic acid, 
etc. easily, changed to the conventional capsule, powder material, etc., and drinkable 
preparations of the shape of a water solution, such as an emulsion, were desired strongly. On the 
other hand, although the stabilization approach by emulsification of a higher unsaturated fatty 
acid was also proposed by JP, 60-1 2341 4,A as such an emulsion type, this is not able to blend an 
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anti-oxidant into the oil as a dispersed phase, and was not able to plan sufficient oxidation 
stability only by this approach. Moreover, although the anti-oxidant constituent which blended a 
tocopherol and L-ascorbic acid ester with the acetone extract of tea leaves is indicated by 
JP, 2-55785 A it adds directly to **** and this is not the effective antioxidizing approach in a 
water solution. 
[0003] 

[Problem(s) to be Solved by the Invention] the antioxidizing approach of the higher unsaturated 
fatty acid in the former like the above — the any — although — although an anti-oxidant is 
directly added in an oil and effectiveness could be expected, considering antioxidizing, 
considering the viewpoint of a pharmaceutical form, the most is oil, fine particles, and a capsule, 
and could not but receive various constraint on the occasion of use. Then, a stable health drink 
was strongly desired also for liquefied deer, such as a drink which has higher unsaturated fatty 
acids, such as EPA, DHA, and alpha-linolenic acid, to oxidation. 
[0004] 

[Means for Solving the Problem] In the O/W mold emulsified liquid which becomes considering 
the oil component which consists of higher unsaturated fatty acids, such as EPA, DHA, and 
alpha-linolenic acid, or a derivative of those as a dispersed phase as a result of inquiring 
wholeheartedly so that this invention person etc. may meet such a request The water-soluble 
anti-oxidant was added to underwater [ as a dispersion medium ], long duration was extremely 
covered by making an oil solubility anti-oxidant contain also in the oil component which contains 
a higher unsaturated fatty acid if needed further, it found out existing in stability, without a 
higher unsaturated fatty acid oxidizing, and this invention was completed. 
[0005] That is, this invention relates to following 1-12. 

1. Higher unsaturated fatty acid content O/W emulsion which comes to contain anti-oxidant in 
underwater [ as a dispersion medium ] in O/W emulsion which uses oil component containing 
higher unsaturated fatty acid or its derivative as dispersed phase. 

2. Higher unsaturated fatty acid content O/W emulsion of one above-mentioned publication 
which comes to contain anti-oxidant also in oil component containing higher unsaturated fatty 
acid or its derivative while containing anti-oxidant in underwater [ as a dispersion medium ]. 

3. Higher unsaturated fatty acid content O/W emulsion the above 1 whose higher unsaturated 
fatty acid is eicosapentaenoic acid, docosa-hexaenoic acid, or alpha-linolenic acid, or given in 
two. 

4. Higher unsaturated fatty acid content O/W emulsion the above 1 as which higher unsaturated 
fatty acid is chosen from eicosapentaenoic acid, docosa-hexaenoic acid, or alpha-linolenic acid, 
or given in two. 

5. Higher unsaturated fatty acid content O/W emulsion the above 1 which is water-soluble anti- 
oxidant with which anti-oxidant contained underwater is chosen from ascorbic acid, erythorbic 
acid, or those salts thru/or given in four. 

6. Higher unsaturated fatty acid content O/W emulsion the above 2 which is oil solubility anti- 
oxidant with which anti-oxidant contained in oil component is chosen from vitamin E, vitamin-E 
derivative, vitamin-C ester, sesame oil, or cotton seed oil thru/or given in five. 

7. Antioxidizing approach of higher unsaturated fatty acid content O/W mold emulsion 
characterized by making underwater [ as a dispersion medium ] contain anti-oxidant in O/W 
emulsion which uses oil component containing higher unsaturated fatty acid or its derivative as 
dispersed phase. 

8. Antioxidizing approach of seven above-mentioned publication characterized by making anti- 
oxidant contain also in oil component containing higher unsaturated fatty acid or its derivative 
higher unsaturated fatty acid while making underwater [ as a dispersant ] contain anti-oxidant. 

9. Antioxidizing approach seven above-mentioned publication whose higher unsaturated fatty 
acid is eicosapentaenoic acid, docosa-hexaenoic acid, or alpha-linolenic acid, or given in eight. 

10. The antioxidizing approach seven above-mentioned publication as which a higher unsaturated 
fatty acid is chosen from eicosapentaenoic acid, docosa-hexaenoic acid, or alpha-linolenic acid, 
or given in eight. 

1 1. The antioxidizing approach the above 7 which is the water-soluble anti-oxidant with which 
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the anti-oxidant contained underwater is chosen from an ascorbic acid, erythorbic acid, or those 
salts thru/or given in ten. 

12. The antioxidizing approach the above 8 which is the oil solubility anti-oxidant with which the 
anti-oxidant contained in an oil component is chosen from vitamin E, a vitamin-E derivative, 
vitamin-C ester, sesame oil, or cotton seed oil thru/or given in 1 1. 

[0006] Here, a "higher unsaturated fatty acid" means the higher unsaturated fatty acid which 
has at least two or more double bonds with 18-22 carbon numbers. Specifically, linolic acid, 
alpha-linolenic acid, an arachidonic acid, eicosapentaenoic acid (EPA), docosa-hexaenoic acid 
(DHA), etc. can be mentioned. Eicosapentaenoic acid (EPA), docosa-hexaenoic acid (DHA), and 
alpha-linolenic acid can be mentioned preferably. These higher unsaturated fatty acids may be 
used independently, and may be those mixture. 

[0007] With a "higher unsaturated fatty acid derivative", the ester of the higher unsaturated 
fatty acid like the above, an amide or phospholipid — it is — as ester — a carbon number 1 
thru/or ten alkyl ester — desirable — a carbon number 1 thru/or four alkyl ester — Specifically 
For example, methyl linoleate, alpha-linolenic acid methyl, arachidonic-acid methyl, 
Eicosapentaenoic acid methyl, docosa-hexaenoic acid methyl, ethyl linolate, Alpha-linolenic acid 
ethyl, arachidonic-acid ethyl, eicosapentaenoic acid ethyl, Docosa-hexaenoic acid ethyl, linolic 
acid propyl, alpha-linolenic acid propyl, Arachidonic-acid propyl, eicosapentaenoic acid propyl, 
docosa-hexaenoic acid propyl, The various glycerides of various ester, such as linolic acid butyl, 
alpha-linolenic acid butyl, arachidonic-acid butyl, eicosapentaenoic acid butyl, and docosa- 
hexaenoic acid butyl, and the above-mentioned higher unsaturated fatty acid etc. can be 
mentioned. As an amide, for example, a linolic acid amide, an alpha-linolenic acid amide, an 
arachidonic-acid amide, an eicosapentaenoic acid amide, a docosa-hexaenoic acid amide, etc. 
can be mentioned. As phospholipid, sphingophospholipid, such as glycerophospholipids, such as 
phosphatidylcholine (lecithin), phosphatidylethanolamine, phosphatidylserine, and 
phosphatidylinositol, and sphingomyelin, can be mentioned. These higher unsaturated fatty acid 
derivatives may be used independently, and may be those mixture. Moreover, you may be mixture 
with the above-mentioned higher unsaturated fatty acid. 

[0008] As long as "the oil component containing a higher unsaturated fatty acid or its 
derivative" contains the higher unsaturated fatty acid like the above, or its at least one 
derivative, what kind of thing is sufficient as it, and the fish oil containing these fatty acids 
obtained from a sardine, Sabah, a horse mackerel, a Pacific saury, etc. may be used. Moreover, 
you may be a mixed oil with other animal oil, vegetable oil, synthetic oil, etc. an oil (compounded 
oil) mixable as these mixing oil — for example, the linseed oil — it can obtain and sesame oil, 
olive oil, tung oil, guaiac resin, sesame oil, safflower oil, a beefsteak plant oil, soybean oil, camellia 
oil, corn oil, oleum rapae, palm oil, castor oil, sunflower oil, cotton seed oil, peanut oil, etc. can be 
mentioned. They are fly sesame oil, sesame oil, a beefsteak plant oil, and cotton seed oil 
preferably. 

[0009] An "emulsion" means the pharmaceutical preparation in all emulsion conditions, such as 
the usual emulsion, a micell, liposome, and solubilization liquid. 

[0010] As a "anti-oxidant", although "a water-soluble anti-oxidant" and an "oil solubility anti- 
oxidant" can be mentioned, "a water-soluble anti-oxidant" is suitable for making underwater [ as 
a dispersion medium ] contain, and an "oil solubility anti-oxidant" is suitable for blending with the 
oil component as a dispersed phase. 

[0011] Specifically as these "a water-soluble anti-oxidant", erythorbic acid, such as ascorbic- 
acid salts, such as an ascorbic acid (vitamin C) and sodium ascorbate, erythorbic acid (iso- 
vitamin C), and sodium erythorbate, a nitrite, etc. can be mentioned. These anti-oxidants may be 
used as two or more mixture, respectively, although you may use independently. They are each 
independent object or those mixture of erythorbic acid,, such as ascorbic-acid salts, such as an 
ascorbic acid and sodium ascorbate, erythorbic acid, and sodium erythorbate, preferably in it. 
[0012] As an "oil solubility anti-oxidant", moreover, specifically For example, the derivative of 
the vitamin E which has usual vitamin E or the usual antioxidation effectiveness, 
Burylhydroxyanisole (BHA), butylhydroxytoluene (BHT), Pro TOKATECHU acid ethyl, isoamyl 
gallate, propyl gallate, Nordihydroguaiaretic acid (NDGA), an eugenol, isoeugenol, Ascorbic-acid 
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(vitamin C) ester, such as vitamin K5 and ascorbic-acid (vitamin C) palmitate, Or the sesamin of 
the anti-oxidant guided from the anti-oxidant of a natural mold or it which is contained in 
vegetable oil, for example, sesame oil, and the cotton-seed-oil origin, episesamin, SHIASESAMIN, 
SESAMI Norian, a seasamol, sesamolin, etc. can be mentioned. Moreover, you may be the natural 
oil containing these SESAMI Norian etc., for example, sesame oil, and cotton-seed-oil itself. 
These anti-oxidants may be used as two or more mixture, respectively, although you may use 
independently, the inside of it — desirable — each independent object, such as vitamin E, 
ascorbic-acid (vitamin C) ester, sesame oil, and cotton seed oil, or those mixture — they are 
each independent object or those mixture, such as vitamin E, ascorbic-acid (vitamin C) ester, 
and sesame oil, especially preferably. 

[0013] The emulsion of this invention makes a dispersion medium the water which comes to 
dissolve water-soluble anti-oxidants, such as vitamin C, and is emulsified with an emulsifier by 
using the oil component containing higher unsaturated fatty acids, such as EPA, DHA, and alpha- 
linolenic acid, or the derivative of those as a dispersed phase. In preparation of an emulsion, 
what kind of well-known emulsification approach may be adopted. For example, the emulsifier is 
dissolved in the aqueous phase, contrary to the approach (the underwater emulsifying method) 
and this which add an oil phase and prepare an O/W emulsion, the emulsifier is added to the oil 
phase, stirring this, stirring this, the aqueous phase can be added, a W/O emulsion can be 
prepared for the time being (the emulsifying-in oil method), and the approach of obtaining an 
O/W emulsion can be mentioned by continuing adding and carrying out phase inversion of the 
aqueous phase further, after that. In addition, the mutual addition method which adds by turns 
the so-called soap generating method and so-called oil phase which an oil phase and the 
aqueous phase are mixed [ oil phase ] depending on the case, and make INSUTANTO generate 
soap by the interface, and the aqueous phase may be adopted. Or it is good also as a polyphase 
emulsion of a W/O/W mold by the one-step emulsifying method or the two-step emulsifying 
method. These W / O/W emulsion makes water a dispersion medium, and, of course, it is 
included by this invention including an oil component as a dispersed phase of a W/O mold. Both 
a mixer well-known as a means to prepare these emulsions a colloid mill a homogenizer an 
ultrasonic emulsification machine, etc. can be adopted suitably. Thus, the obtained O/W emulsion 
can be diluted with water to request concentration if needed. Addition of water-soluble anti- 
oxidants, such as vitamin C, can be added in the proper phase of emulsion preparation like the 
above. For example, after preparing the approach of adding beforehand to underwater [ as a 
dispersion medium ] in advance of emulsification, or the O/W emulsion which does not contain 
these water solubility anti-oxidant probably by the underwater emulsifying method etc., the 
approach of adding the water solution containing a water-soluble anti-oxidant or these water 
solubility anti-oxidants, such as vitamin C, can be mentioned. Or after preparing a W/O emulsion 
by the emulsifying-in oil method, the target O/W emulsion may be obtained by continuing adding 
and carrying out phase inversion of the aqueous phase in which water-soluble anti-oxidants, 
such as vitamin C, were dissolved further. What is necessary is just to blend suitably addition of 
oil solubility anti-oxidants, such as vitamin E and SESAMI Norian, into the oil component in 
advance of emulsion preparation. Moreover, what is necessary is to mix [ these vegetable oil and 
higher unsaturated fatty acids or/and the derivative of those, and ], to make it dissolve 
beforehand, and just to homogenize, when using for a higher unsaturated fatty acid the mixed oil 
which mixed vegetable oil, such as sesame oil and cotton seed oil. 

[0014] Next, although the example of concrete manufacture of the O/W emulsion concerning this 
invention is described, of course according to other approaches, you may manufacture, 
a process 1 — first, an isotonizing agent is added for an emulsifier and water-soluble anti- 
oxidants, such as vitamin C, to purified water, such as distilled water, by request, and mixed 
stirring of this is carried out and it homogenizes. On the other hand, as an oil component, to 
higher unsaturated fatty acids, such as EPA, DHA, and alpha-linolenic acid, the derivative of 
those, or fish oil, oil solubility anti-oxidants, such as vitamin E, are blended, and it stirs and 
homogenizes with compounded oil, such as sesame oil and cotton seed oil, if needed. Next, like 
the above, an oil component can be added to the aqueous phase which were obtained by 
carrying out, and the target O/W emulsion can be obtained by emulsifying using a well-known 
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emulsification means, for example, a homogenizes Compounding agents, such as antiseptics and 
ethanol, may be added, or the purified water which is not further included if needed to the 
obtained emulsion, including water-soluble antioxidants, such as vitamin C, may be added and 
diluted. 

[0015] a process 2 — first, an isotonizing agent is added to purified water, such as distilled 
water, by the emulsifier and request, and mixed stirring of this is carried out and it homogenizes. 
On the other hand, as an oil component, to higher unsaturated fatty acids, such as EPA, DHA, 
and alpha-linolenic acid, the derivative of those, or fish oil, oil solubility anti-oxidants, such as 
vitamin E t are blended, and it stirs and homogenizes with compounded oil, such as sesame oil and 
cotton seed oil, if needed. Next, like the above, an oil component is added to the aqueous phase 
which were obtained by carrying out, and it emulsifies using a well-known emulsification means, 
for example, a homogenizes After adding compounding agents, such as antiseptics and ethanol, 
and mixing if needed to the obtained milky lotion, the target O/W emulsion can be obtained by 
adding the purified water which adds water-soluble anti-oxidants, such as vitamin C, directly 
further, or comes to dissolve these water solubility anti-oxidant. It is desirable inert gas and to 
perform suitably the manufacture approach of a process 1 and a process 2 under nitrogen-gas- 
atmosphere mind. 

[0016] as an emulsifier, phospholipid or a nonionic surface active agent uses suitably — having - 
- the addition — suitably — although — the case of the former — 0.001 - 5% (W/V) — in the 
case of the latter, it is 0.01 - 5% (W/V) preferably 0.001 to 10% (W/V) 0.01 to 5% (W/V). an 
emulsifier is independent — or two or more sorts are used, using together. Although independent 
or combination, such as soybean origin phospholipid, yolk origin phospholipid, hydrogenation 
phospholipid, cow's milk origin phospholipid, lysolecithin, phosphatidylcholine (lecithin), and 
phosphatidylserine, are usable as phospholipid, it is lysolecithin especially preferably. As a 
nonionic surface active agent, the polyoxyethylene-polyoxypropylene block copolymer of 
molecular weight 500-15000 (For example, Pluronic F-68), the polyalkylene glycol of molecular 
weight 1000-10000, The polyoxyalkylene copolymer of molecular weight 1000-20000, a 
hydrogenated-castor-oil polyoxyalkylene derivative, A castor oil polyoxyalkylene derivative, 
glycerol fat ester, polyglyceryl fatty acid ester, They are not independent or the things which are 
limited to these although combination is suitably usable, such as a sorbitan fatty acid ester, 
polyoxyethylene castor oil and hydrogenated castor oil, polyoxyethylene alkyl ether, and sucrose 
fatty acid ester. 

[0017] Although the content in a higher unsaturated fatty acid or the emulsion of the derivative 
is changed according to the age difference of those who become the intake purpose and a 
candidate for intake etc., it is 0.01 - 5% (W/V) preferably 0.001 to 5% (W/V). When using the 
compounded oil of others, such as sesame oil and cotton seed oil, similarly the content is 0.01 - 
5% (W/V) preferably 0.001% to 10% (W/V). It is as [ emulsifier ] aforementioned. The addition of 
the water-soluble anti-oxidant added to underwater [ as a dispersion medium ] is 0.01 - 5% 
(W/V) preferably 0.001 to 10% (W/V). As for a water-soluble anti-oxidant, it is desirable to carry 
out use 50 to 200% (W/W) preferably 10 to 500% (W/W) to a higher unsaturated fatty acid or its 
derivative. Moreover, what is necessary is just to carry out addition of the loadings of the 
compounded oil (sesame oil, cotton seed oil, Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. oil) as an oil solubility anti-oxidant 0.00001 to 10% (W/V), when it is 0.01 - 5% (W/V) and 
uses oil solubility anti-oxidants, such as vitamin E, preferably 0.001 to 10% (W/V) to an emulsion. 

[0018] In addition, the additive which does not do a bad influence when Homo sapiens and an 
animal take in the water solution containing these emulsions if needed, Specifically For example, 
reinforcement; hydrogen peroxides, such as calcium preparations, a vitamin compound, amino 
acid, and a chalybeate, Antimicrobial agent; preservatives, such as a hypochlorous acid and 
bleaching powder; Sodium glutamate, Seasonings, such as sodium inosinate; Cane sugar, grape 
sugar, fruit sugar, maltitol, Aspartylphenylalanine methyl ester, naringin dihydrochalcone, 
Acidulants [, such as a flavors; sodium sulfite /, such as a bleaching agent; citric acid ], such as 
sweetners; coloring agent; ester, such as glycyrrhizin, FIRO Dulcin, and stevioside; Methyl 
cellulose, thickening agent [, such as sodium carboxymethyl starch, ]; — digestive; — 
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conditioning agent; — alcohols [, such as ethanol ]; — antiseptics; — a potassium — Water 
containing various ion, such as sodium, magnesium, calcium, and chlorine; the water containing 
respectively pure acids or those salts, such as a phosphoric acid, a nicotinic acid, and 
chondroitin sulfate, etc. may be added. Moreover, after adding these additives in a water solution, 
emulsified liquid may be mixed, emulsified liquid may be added with mixing in a water solution, and 
you may add, after mixing emulsified liquid in a water solution. Although an example is given to 
below and this invention is concretely stated to it, as for this invention, it is needless to say that 
it is not limited only to an example. Moreover, all %s used for the example are weight %s. 
[0019] 
[Example] 

O/W mold emulsified liquid was obtained by emulsifying 100g (HARIMA CHEMICALS, Inc. make) 
offish oil containing 30% (DHA) of example of manufacture 1 docosa-hexaenoic acid, and 9% 
(EPA) of eicosapentaenoic acid lysolecithin 2% using a homomixer (10000 revolutions per minute, 
5 minutes) with 4900g of water solutions containing 4% of polyglyceryl fatty acid ester. 
Furthermore, 4500ml of purified water was made to carry out the dilution dissolution of the 100g 
of this emulsified liquid, and the DHA emulsion was obtained. 

[0020] Four sorts of DHA emulsions which contain erythorbic acid for an ascorbic acid about 2% 
about 1% about 1% and about 2% were obtained like the example 1 of manufacture except the 
point using [ an ascorbic acid (vitamin C) ] 50g or 4500ml of purified water contained 100g 
instead of 4500ml of example 1 purified water for 50g or 4500ml of purified water contained 100g, 
and erythorbic acid (iso-vitamin C). 

[0021] 50g (HARIMA CHEMICALS, Inc. make) offish oil containing 30% (DHA) of example of 
manufacture 2 docosa-hexaenoic acid, and 9% (EPA) of eicosapentaenoic acid, After mixing 50g 
of alpha-linolenic acid content beefsteak plant oils, and 100g of sesame oil about 70% and 
homogenizing, Air coat EC(anti-oxidant: vitamin-E, vitamin-C ester content)2.5g is mixed to this. 
Furthermore, nothing [ an oil phase and nothing ], O/W mold emulsified liquid was obtained by 
emulsifying this lysolecithin 2% using a homomixer (10000 revolutions per minute, 5 minutes) with 
4800g of water solutions containing 4% of polyglyceryl fatty acid ester. Furthermore, 4500ml of 
purified water was made to carry out the dilution dissolution of the 100g of this emulsified liquid, 
and the DHA emulsion was obtained. 

[0022] Four sorts of DHA emulsions which contain erythorbic acid for an ascorbic acid about 2% 
about 1% about 1% and about 2% were obtained like the example 2 of manufacture except the 
point using [ an ascorbic acid (vitamin C) ] 50g or 4500ml of purified water contained 100g 
instead of 4500ml of water made from example dispermy for 50g or 4500ml of purified water 
contained 100g, and erythorbic acid. 

[0023] The various emulsions obtained according to the example 1 of the example of trial above- 
mentioned manufacture thru/or 2 and an example 1 thru/or 2 were saved in 60-degree-C 
humidistat, and the stability of DHA and EPA which are contained in each emulsion was 
examined. DHA and the EPA content in an emulsion were measured with the gas 
chromatography, and the result was shown in Figs. 1 thru/or 4. The quantum of DHA and EPA in 
this emulsifier methyl-ester-ized docosa-hexaenoic acid and eicosapentaenoic acid, and 
analyzed them by gas chromatography. 2ml of samples was measured correctly, 1 / 5ml of 2 
convention sodium-hydroxide-methanol solutions were added, heating shake was carried out for 
10 minutes at 80 degrees C, and what added and methyl-ester — ization-processed 2ml of after 
[ cooling ] boron-trifluoride-methanol (51%) reagents was made into the sample solution. 
Independently, docosa-hexaenoic acid methyl ester about 15mg, and eicosapentaenoic acid 
methyl ester about 5mg were measured to the precision, the hexane was added, and it could be 
250ml correctly. 2ml of this liquid was measured correctly, and, in addition, 2ml of internal 
standard solutions was correctly used as the standard solution. About the sample solution and 
2micro of standard solutions I, a methyl silicone liquid phase column (30mx0.25mmphi) (product 
made from J&W) is used 5% phenyl-95%, and the column temperature of 200-250 degrees (a part 
for 0.5-degree-C/) and detection are flame-eye demon die SHON. The detector (F. I.D) 
performed. In addition, each drawing makes 100% DHA and the EPA content immediately after 
emulsification, and shows content % of DHA and EPA with time after that. 
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[0024] Fig. 1 is drawing showing the DHA stability of the emulsion obtained according to the 
example 1 of manufacture, and the example 1. Fig. 2 It is drawing showing the DHA stability of 
the emulsion obtained according to the example 1 of manufacture, the example 2 of manufacture, 
the example 1, and the example 2. Fig. 3 It is drawing showing the EPA stability of the emulsion 
obtained according to the example 1 of manufacture, and the example 1. Fig. 4 It is drawing 
showing the EPA stability of the emulsion obtained according to the example 1 of manufacture, 
the example 2 of manufacture, the example 1, and the example 2, and Fig. 5 is drawing which 
expressed with the half-life DHA and EPA stability of an emulsion which were acquired according 
to the example 1 of manufacture, and the example 1. Fig. 6 is drawing which expressed with the 
half-life DHA and EPA stability of an emulsion which were acquired according to the example 1 
of manufacture, the example 2 of manufacture, the example 1 , and the example 2. In addition, the 
half-life of Fig. 5 is the value calculated by extrapolation based on the inclination of DHA, or the 
EPA survival rate / time amount in Figs. 1 or 3. The half-life of Fig. 6 is the value calculated like 
Fig. 5 from Figs. 2 or 4. In addition, the presentation in each example of manufacture and an 
example is shown in the 1st table by reference. 
[0025] 
[Table 1] 
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<3>iso.50g(#>l%) 





[0026] 

[Effect of the Invention] According to the above-mentioned test result, it is clear that good 
stability is not acquired and advanced stability will not be acquired without by blending an anti- 
oxidant into the aqueous phase only by blending an anti-oxidant into an oil phase. Namely, 
according to this invention, the oil component which consists of a higher unsaturated fatty acid 
or its derivative is set to the O/W mold emulsified liquid which becomes as a dispersed phase. 
By adding a water-soluble anti-oxidant to underwater [ as a dispersion medium ], and making an 
oil solubility anti-oxidant contain also in the oil component which contains a higher unsaturated 
fatty acid if needed further Oxidation of a higher unsaturated fatty acid was extremely controlled 
over long duration (about the half-life of EPA, it is [ half-life / of DHA ] ten years or more one 
year and more than a half). 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] The explanatory view showing the DHA stability of the emulsion obtained according 
to the example 1 of manufacture, and the example 1. 

[Drawing 2] The explanatory view showing the DHA stability of the emulsion obtained according 
to the example 2 of manufacture, and the example 2. 

[ Drawing 3] The explanatory view showing the EPA stability of the emulsion obtained according 
to the example 1 of manufacture, and the example 1. 

[Drawing 4] The explanatory view showing the EPA stability of the emulsion obtained according 
to the example 2 of manufacture, and the example 2. 

[Drawin g 5] The explanatory view showing the half-life of DHA and EPA of the emulsion obtained 
according to the example 1 of manufacture, and the example 1. 

[Drawing 6] The explanatory view showing the half-life of DHA and EPA of the emulsion obtained 
according to the example 1 of manufacture, the example 2 of manufacture, the example 1, and 
the example 2. 



[Translation done.] 
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